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The upper trapezius muscle and the nerves of 
the brachial plexus share common anatomical 
locations and orientations. Whether upper 
trapezius muscle length measurements could 
be influenced by upper quadrant neural tissue 
extensibility was the question investigated in 
this paper. Two groups of normal subjects were 
studied, one with lesser and one with greater 
upper quadrant neural extensibility, measured 
by the upperlimbtensiontest. Results indicated 
that those with decreased neural extensibility 
had significantly less measured length of the 
upper trapezii. These results should direct 
clinicians to assess neural tissue extensibility 
priorto interpreting the results of !ength tests of 
the upper trapezius muscle. 
[The relationship between upper trapezius 
muscle length and upper quadrant neural tissue 
extensibility. Australian Journal of 
Physiotherapy 40: 99-103] 
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ORIGINAL ARTICLE 
The relationship between 
upper trapezius muscle 
length and upper quadrant 
neural tissue extensibility 
The physical examination of patients with upper quadrant 
musculoskeletal dysfunction 
includes testing for normal movement 
and extensibility of the mobile tissues 
of the articular, muscle and nervous 
systems (Maitland 1986). Many of 
these structures have close anatomical 
relationships and a test for one 
structure will necessarily stress or 
move adjacent structures. An 
appreciation of these interrelationships 
and precise testing is required for the 
clinician to gain as accurate a test 
result as possible for use in directing 
the most appropriate treatment. 
The anatomical locations and 
orientations of the upper trapezius 
muscle and the nerves of the brachial 
plexus are a good example of this close 
relationship. From its origins at the 
occiput, ligamentum nuchae and 
seventh cervical spinous process, the 
upper trapezius muscle has both 
vertical and more oblique to transverse 
fibre orientation to its insertion into 
the lateral one third of clavide, the 
spine of the scapula and acromion 
GOhnsOIl et al1994,Williams .et al 
1989). Likewise the trunks of the 
brachial plexus follow an oblique to 
transVerse course from their origins at 
the C4 to T2 spinal nerves, in their 
path through the thoracic inlet region 
to their emergence from the axilla as 
the peripheral nerves ·of the upper funb 
(SChaumburg et al1983, Sunderland 
1978, Williams.et al1989). 
It is therefore consistent that the tests 
for the movement and length of the 
upper trapezius muscle and neural 
tissues of the upper quadrant share 
common components. These are 
shoulder girdle depression and cervical 
contralateral lateral flexion (Elvey 
1986, Evjenth and Hamberg 1984, 
Janda 1983, Kenneally et al1988, 
Selvaratnam et al 1994). 
Previous studies demonstrate that 
there is considerable variability 
between normal individuals in the 
apparent extensibility of neural 
structures when measured by the 
various tension tests for the upper 
quadrant (PulIos 1985, YaxleyandJull 
1991). In view of this occurrence, the 
question arises whether a relationship 
exists between length measurements of 
the upper trapezius muscle and the 
extensibility of neural tissues in this 
region, principally the spinal nerves 
and the brachial plexus. If such a 
relationship was demonstrated, it may 
have implications for the interpretation 
of clinical testing and treatment 
approaches to pain syndromes ·of the 
region. 
A study to investigate this 
relationship by measuring an index of 
upper trapezius length in two subject 
groups was undertaken. One group had 
lesser, and the other, greater 
extensibility of neural tissues as 
measured by the upperfunb tension 
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test (UL'IT) described by Elvey 
(1986). 
There are four base tension tests for 
the neural tissues of the upper 
quadrant (Buder 1991). These 
examinations, in common with the 
~pper trapezius muscle length test, 
mcorporate the movement of shoulder 
girdle depression (Buder 1991, Janda 
1983). Th~ neural tests also sequence 
and combme various positions of the 
shoulder, elbow, forearm, wrist and 
hand with the aim of placing tension 
on different trunks of the brachial 
plexus and the peripheral nerves. 
Shoulder abduction is common to 
these tests but then, for example, the 
elbow may be extended to further 
lengthen the median nerve and its 
nerve trunks (Kenneally et al 1988, 
McLellan and Swash 1976) or flexed to 
focus tension on the ulnar nerve and its 
trunks (Butler 1991, Pechan and Julis 
1975). 
In the upper trapezius muscle test, 
the effect that shoulder abduction may 
hav;e on neural tissues is negated if 
patients rest their arms by their sides. 
However, it is not known if precision is 
required in positioning the elbow in 
either flexion or extension. Therefore; 
in the present study, the upper 
trapezius muscle length test was 
examined in two arm positions, one 
with the elbow flexed to 90 degrees 
with the arm resting across the 
subject's torso, the other with the arm 
resting on the bed with the elbow 
extended. The wrist and hand rested in 
a mid position for both tests. 
Method 
Young healthy male volunteers 
between the ages of 17 and 25 years 
were sought for the study from the 
student body of The University of 
Queensland. Volunteers were not 
considered if they had a current or past 
history of injury or pain in their necks, 
shoulders or upper limbs, any 
conditions of their central or 
peripheral nervous systems or any 
other neuromuscular disorders. 
Eligible volunteers were also required 
to fulfil the entry criteria for one of the 
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two study groups on the basis of their 
neural tissue extensibility. 
Group allocation was based on the 
me~ure~ent of elbow extension range 
avaIlable m the final UL'IT position. 
F or ~s study, wrist and finger 
extenslon were added to the test 
movement sequence prior to elbow 
extension, to permit measurement of 
this one movement variable. Based on 
thenarmative data pravided by Pullos 
(1985), subjectswha had a lack of 
elbow extension range between zero 
and 20 degrees in the UL'IT positian 
were allocated to Group 1 (extensible 
neural tissue group). Those subjects 
whose elbow extension range lacked 30 
degrees or greater in the test position 
were allocated to Group 2 (lesser 
neural tissue extensibility). Seventy-
twa subjects volunteered for the study 
and 60 were accepted. Thirty subjects 
were allacated to each of Group 1 and 
Group 2 on the basis .of the results of 
the screening UL'IT. Twelve 
volunteers were rejected because their 
elbaw extensian deficit in the test 
position fell between 20 and 30 
degrees. The mean elbow extension 
deficit far Graup 1 subjects was 14.4 ± 
3.9 degrees and Group 2 subjects 39.4 
± 9.1 degrees. 
Apparatus and measurements 
The neural tension test 
The UL ~ (Elvey 1986) was applied 
to a,u. subjects in the supine lying 
paSltIon to assess their suitability to 
enter the study. A standard goniometer 
was used to measure the range of 
elbaw e~ensio~ with the arm resting 
by the slde and m theUL 'IT pasition. 
The difference between these two 
measures was used as the elbow 
extension deficit which could be 
attributed to neural tissue extensibility. 
The landmarks for this goniometric 
measurement were the ulnar stylaid 
process, the medial epicandyle .of the 
humerus and the mid pasition of the 
anterior shoulder area (Narkinand 
White 1988). 
To ensure a standard applicatian of 
the ULTT.between subjects, a padded 
head restramt was constructed and 
positioned against the side of the head 
to prevent cervical lateral flexion 
tawards the test side. Seatbelts were 
also used to stabilise the subject's 
thorax and pelvis. The other notable 
variable in the application .of this 
clinical test is the amount of shaulder 
girdle depression used to initiate the 
test. Classically, the girdle is depressed 
to a neutral position which Butler 
(1991) defines as the point of onset of 
tis~e res~s?nce ta ffi?Vement. Despite 
this defimtIon, there is still patential 
for cansiderable variation between 
examiners and between applications of 
the test. A variation in the amount .of 
shoulder girdle depression can 
influence the available range of elbow 
extensian in the UL'IT position. 
To lessen this variable, a pressure 
sensor (Stabiliser, Chattanoaga, 
Australia)was used ta manitor the 
amount of force (.or pressure) the 
examiner applied through his proximal 
forearm to depress the subject's 
shoulder girdle in the first phase of the 
UL'IT. The pressure sensor was 
folded in three to fit the size .of the 
superior region of the subject's 
shoulder and maintained in shape with 
a velcro cuff. It was pre-inflated to 
20mmHg pressure. A pilot study was 
canducted to determine what change 
in pressure should .occur when an 
examiner depressed the shoulder girdle 
to the onset of the tissue resistance 
which began ta definitely limit the 
movement. Two independent 
examiners performed this first stage of 
~e UL IT an 10 subjects. An 
mdependent assessor recorded the 
changes in pressure (from the baseline 
of 20llIDlRg) which occurred in the 
pressure sensar with shoulder girdle 
depression. The data were analysed 
with a one-way ANOVA and the 
results indicated that there were na 
significant differences in the pressure 
changes that .occurred with depression 
.of the shoulder girdle between 
eXalniners (P(I 9)= 2.40, P = 0.156) and 
between subjects (P(9,9) = 2.32, P = 
0.112). The mean pressure increases 
recorded were 39.2 ± 4llIDlRg 
(examiner 1) and 36.7 ± 5mmHg 
(examiner 2). Based on these results 
shoulder girdle depression was· , 
standardised between subjects in the 
main study such that a pressure 
increase .of 40llIDlRg was recorded 
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Figure 1. 
The test position for upper trapezius muscle length illustrating the use of the pressure 
sensor to apply a constant manual pressure between subjects. 
with this phase of the test. 
Upper trapezius muscle length test 
The test to measure upper trapezius 
muscle length involved maintaining 
the cervical spine in flexion and full 
contralateral lateral flexion and then 
adding maximal shoulder girdle 
depression (Evjenth and Hamberg 
1984). To standardise the test between 
subjects, the head was supported on a 
foam wedge cut at an angle of 30 
degrees for the cervical flexion 
component. The padded head restraint 
maintained the head and neck region at 
the limit of the subject's cervical lateral 
flexion. As for shoulder girdle 
depression in the UL'IT, the pressure 
sensor was inserted between the 
examiner's hand and the superior 
aspect of the subject's shoulder to 
monitor that a constant pressure was 
applied to the movement in all.subjects 
(Figure 1). A pilot study WaS again 
conducted to investigate this pressure 
change. Two independent examiners 
depressed the shoulder girdle 
maximally in the upper trapezius 
length test position in 10 subjects. The 
results of a one-way ANOVA indicated 
that there were no· significant 
differences in the pressures used by the 
two examiners (F(l Pr,= 3.28, P = 0.103) 
on the 10 subjects 'V' (99) = 2.61, P = 
0.084). The mean pressures recorded 
were 103.4 ± llmmHg (examiner 1) 
and 97.8 ± llmmHg (examiner 2). In 
the main study, the shoulder girdle was 
depressed in the upper trapezius 
muscle length test in a standard 
manner to record an increase in 
pressure of 100mmHg for each subject. 
The combination of movements of 
the neck and shoulder girdle inherent 
in the upper trapezius muscle length 
test meant that a planar angular 
measure of cervical lateral flexion was 
not sufficient to represent the muscle 
length. Linear measures have been 
used to measure cervical lateral flexion 
(Norkin and White 1988) and a linear 
measure was adopted in this study to 
provide an index of upper trapezius 
muscle length. Vernier callipers 
(Mitutoyo) were used to measure the 
distance between the bony landmarks 
of the mastoid process and 
acromioclavicular joint when the upper 
trapezius muscle Was fully lengthened. 
In accordance with the experimental 
design, two measurements of upper 
trapezius length were taken. In one, 
the amiwas rested by the subject's side 
with the elbow extended and forearm 
supinated. For the other, the elbow 
was flexed to 90 degrees with the 
forearm pronated and the arm rested 
across the subject's trunk. A right 
angled elbow splint was constructed to 
support the elbow in position. 
A linear measure, as an index of 
upper trapezius muscle length, will be 
influenced by the subject's body 
dimensions and neck flexibility. To 
determine if these anthropometric and 
flexibility factors alone would separate 
the experimental groups, preliminary 
measurements were taken from all 
subjects of the distance between the 
mastoid process and the 
acromioclavicular joint with the neck 
and shoulder girdle relaxed in a neutral 
position (body dimension index) and 
when the cervical spine was fully 
laterally flexed (neck flexibility index). 
It was reasoned that if there were no 
significant differences between the 
experimental groups based on these 
factors, then any differences 
determined in the upper trapezius 
length measurements could be 
attributed to the planned variable 
between the groups of neural tissue 
extensibility. 
Procedure 
Suitable volunteers for the study 
received an explanation of the tests 
that were to be performed. It was 
explained that the results of the first 
test had to fall within certain limits for 
them to proceed further with the 
study. All volunteers signed an 
informed consent statement. 
Subjects were positioned supine on a 
plinth and the position was secured 
with the pelvic and thoracic seatbelts 
and head restraint. A baseline range of 
elbow extension was measured by the 
assistant. The examiner performed the 
UL'IT using the 40nunHg increase 
recorded on the pressure sensor as the 
guide for initial shoulder girdle 
depression. The subsequent 
movements of glenohumeral 
abduction, extemal rotation, forearm 
supination,wrist and finger extension 
and elbow extension were taken to the 
limit of their available range. The 
assistant remeasuredelbowextension 
.. 
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in the final UL IT position. The 
difference in elbow extension range in 
the resting and the UL IT position 
was calculated. From this calculation, 
subjects were entered in either Group 
1 or Group 2, or excluded from further 
participation in the study. 
For those subjects included in the 
study, landmarks were plac~d on .the 
mastoid process and acrOllllocla,,!cular 
joint on the subject's dominant SIde for 
the linear measurements relevant to 
upper trapezius muscle length. The 
foam wedge was placed under the head 
to preset its position at a constant 30 
degrees of flexion. 
The first baseline measurement 
between the mastoid and 
acromioclavicular joint was recorded 
by the assistant with the subj~ct's. 
shoulder girdle and head restIng ill a 
neutral position. The arm was rested 
across the trunk for this measurement. 
The subject's head and neck were then 
taken to the limit of contralateral 
lateral flexion which was determined 
by the point where the shoulder girdle 
just began to rise. The foam wedge and 
head restraint were adjusted to 
maintain this position and the assistant 
measured the distance between the 
landmarks as the basis for the cervical 
lateral flexion measurement. The 
subject was maintained in this position 
and the tests for upper trapezius length 
performed. The examiner depressed 
the shoulder girdle fully using the 
100mmHg increase recorded by the 
pressure sensor as the standard 
between subjects. One test was 
performed with the arm resting across 
the trunk supported in the right angle 
elbow splint, and the other with the 
arm resting by the side in elbow 
extension. An assistant measured the 
distance between the landmarks in 
both tests. 
Repeatability studies 
Intraexaminer repeatability studies 
were conducted for the UL IT and for 
the linear measuremen:t of mastoid 
process to the acr?~oclavicular joint 
in the neutral pOSItion of the head and 
shoulder girdle. Three trials were 
conducted on 10 subjects. Data from 
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each study were analysed with an 
ANOVA which indicated that there 
were no significant differences between 
the three trials of each measurement. 
The mean square errors derived from 
the ANOVA results indicated that the 
average variation over the three trials 
of the UL IT was 2.6 degrees (for a 
mean of 138 degrees) and, for the 
linear measure between landmarks, 
2.4mm (for a mean of 148.5mm). 
These values were considered 
acceptable for this study. 
Data management 
An index of neck flexibility was derived 
by subtracting the linear distance 
between the mastoid process and 
acromioclavicular joint in the neutral 
position from that in full cervical 
lateral flexion. Similarly the upper 
trapezius muscle length index was 
calculated by subtracting the ?near 
measure in neutral from that ill the full 
muscle length test position. 
A one-way ANOVA was used to 
investigate, in the first instance, if the 
experimental groups. coul~ be 
separated on the basIS of either body 
size or neck flexibility. If no significant 
differences existed, analysis (two-way 
ANOVA) could be directed towards 
investigating whether the planned 
variable between the groups, neural 
tissue extensibility, influenced the 
length of measurements of the upper 
trapezius muscle. The level of 
significance chosen wasp < 0.05. 
Results 
The data for the neutral measurement 
representing body size were collated 
for each group. The linear distance 
between the mastoid process and 
acromioclavicular joint was 140.9 ± 
19mm for Group 1 and 142.5 ± 19mm 
for Group 2. Results of the one way 
ANOVA indicated that there was no 
significant difference betwe~n th~ 
groups on this basic body dimenSIOn 
measurement (F 58) = 0.1, P = 0.76): 
The neck flexibility indices for cerVIcal 
lateral flexion were calculated. The 
index for Group 1 was 55.5 ± 17mm 
and Group 250.1 ± 19mm. Although 
those subjects with lesser ne~al 
extensibility (Group 2) had slightly less 
cervical lateral flexion, the difference 
was not significant (F(I,58) = 1.17, P = 
0.28). 
As there were no significant 
differences between the groups on the 
basis of either body size or neck 
flexibility, the analyses proceeded 
towards investigating the upper 
trapezius muscle length indices. The 
data for each test for each group were 
collated (fable 1). The results of a 
two-way ANOVA indicated that 
Group 2 had significant1¥ less 
measured muscle length ill the upper 
trapezius (F = 7.7, P = 0.0065) but 
. ·(1,116) d ·th 
whether the test wasperforme wI. . 
elbow flexion or extension did not. 
significan:tlyinfluence the result (F(I,116) 
= 0.01, P = 0.92). 
Discussion 
Results indicated that the length index 
of .the upper trapezius muscle was 
significantly less in subjects with less 
upper quadrant neural tissue 
extensibility (Group 2). Therefore it 
seems that the measured extensibility 
of upper trapezius is related to the 
extensibility of neural structures. It was 
questioned whether clinicians should 
be precise in positioning the elbow to 
account for any possible influence that 
pretension of peripheral nerves in the 
arm may have on the muscle test result 
(ie the amount of depression of the 
scapula). This study indicated that in 
asymptomatic subjects, the elbow 
positions of flexion and extension did 
not significantlyinfluence the test 
result. VVhether this is so when neural 
tissues are sensitised in symptomatic 
subjects requires further study. 
It was beyond the scope of this study 
to determine whether the length of 
upper quadrant neural tissues and 
upper trapezius are co-related normal 
factors or whether the upper trapezius 
was adaptably shorter as a protective 
factor against stretch on the brachial 
plexus in normal functional activities. 
Future studies could be designed to 
answer this question. Nevertheless the 
results of this study would d;rect 
clinicians to assess the extensibility and 
related sensitivity of neural tissues of 
the upper quadrant early in the clinical 
examination. Reduced excursion may 
influence the results of tests of other 
structures such as that for upper 
trapezius muscle length and this needs 
to be considered in interpretation of 
test findings. It is often seen clinically 
that when neural tissues are sensitised 
by an underlying pathology, they can 
be very reactive. Lengthening exercises 
for the upper trapezius based on a false 
positive muscle test result could 
unnecessarily aggravate a patient's 
symptoms. Likewise it is feasible that 
treatment of extensibility problems in 
neural structures could enhance a 
muscle lengthening programme. 
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